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Fig. SI1. Map of El Castillo Cave. 


Supplementary Information 2 (SI2)
Lithic analysis codes for this study (modified after Geneste, 1985, Maíllo-Fernández, 2003).

- Raw material type.
- Measure (only complete blanks): length, width and thickness (in mm).
- Blank type: flake, blade, bladelet, tablet flake, crest/partial crest/neocrest blade, core, cobble, plaquette, flake-blade blank.
- Cortex: quantity, location in dorsal surface and type (eroded/no eroded)
- Fractures: location and cause.
- Accidents: step/hinge termination, plunging termination, double bulb, diametral fracture.
- Alterations: White patina, pseudo-retouch, rounding, porcelainized/abrasion marks, shrinkage cracks/crazing, thermal cracks or double patina.
- Platform type: plain, dihedral, faceted (straight, convex or concave), punctiform, broken, pan, cortical or no platform.
- Bulb: Hertzian, bending or wedging.
- Scar number and direction (proximal, distal, lateral, bipolar, centripetal, lateral, Indeterminate, etc.
- Transversal section: triangular, square, rectangular, trapezoidal, convex, rhomboid.
- Morphology: circular, square, rectangular, triangular, oval, others.
- Technique: hard hammer, soft hammer, bipolar.
- Technological classification (see Electronic Supplementary Material 2).
- Retouched: yes/no.
- Retouched blank type: we use retouched groups: Backed piece, denticulate, ecailée, retouched flake, notch, borer/bec, point, sidescraper, endscraper, burin, bifacial piece, truncature, and divers.
- Retouch analysis (for each retouched side):
- Mode: flat (1-15º), simple (16-50º), semi-abrupt (51-80º), abrupt (81-90º).
- Extent of removals: short, long, invasive, covering
- Position: direct (on dorsal surface), inverse (on ventral surface), alternate (being here direct on the left edge and inverse on the right
edge), alternating (direct and inverse in the same edge but adjacent), bifacial (direct and inverse on the same edge).
- Location: Lateral, proximal, mesial, distal, transversal.
- Cores:
a) Description of each side (upper, lower, right, left, front, back): cortical/fracture, scars, preparation (crests or similar), extractions.
b) Number of production scars.
c) Direction of production scars.
d) Biggest extraction measure (length and width) in mm.
e) Last extraction measure (length and width) in mm.
f) Morphology of extraction area.
g) Type of core.
h) Technique.
References:
Geneste J.-M. 1985. Analyse lithique d’industries mousteriennes du Périgord: une approche tecnologique du comportement des groups humains au Paléolithique Moyen. PhD Dissertation. Université de Bordeaux 1. 2 tomes. 
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Supplementary information 3 (SI3)
Technological classification used in this study (modified after Geneste, 1985, Maíllo-Fernández, 2003, definitions after Inizan et al.,1999, except where indicated).

Phase 0: test and raw material preparation.
Cobble.
Tested cobble.
Totally cortical flake.
Totally cortical blade.
Cortical flake with no cortical platform.
Cortical blade with no cortical platform.
Phase 1: Preparation.
Non standardised cortical flake.
Janus or Kombewa flake (flake with two ventral surfaces).
Lateral cortical flake.
Core semi tablet (flakes removed from blade cores in order to rejuvenate the striking platform partially).
Core tablet (flakes removed from blade cores in order to rejuvenate the whole striking platform).
Debordant flake (flakes removed from discoidal or Levallois cores in order to create the lateral convexity of the core).
Striking platform preparation flake (flake removed to create the lateral or distal convexity of the core removing the core’s ridge. Specially in
prepared cores as Levallois/Discoid. Usually, the flake is parallel to core’s longitudinal axis).
Striking platform preparation blade (as 1.7)
Pseudolevallois point (as 1.14 but the flake is pointed).
Crest blade/bladelet A term associated with the shaping out of a core, in blade or bladelet debitage. This shaping out is achieved by (usually bifacial)
removals, which create a ridge consisting of two series of negative bulbs. This ridge will guide the debitage of the first blade.
Semi crest blade/bladelet (as crest but partially).
Neo-crest blade/bladelet (as crest but create during the blade/bladelet debitage to correct the debitage surface)
Carinated preparation flake.
Chordal flake (as 1.6 but the flake removed is tangential to core’s longitudinal axis, sensu Meignen 1996).
Trimming/Bifacial flake.
Phase 2: Exploitation.
Ordinary flake: a) Quina, b) single platform; c) bipolar (two directions scars); d) bipolar method.
Cortical Ordinary flake: a) Quina, b) single platform; c) bipolar (two directions scars); d) bipolar method.
Centripetal flake (discoid): square and rectangular flakes, short and thick platform.
Cortical centripetal flake (discoid): as 2.3.
Levallois flake: a) Preferential; b) Unipolar recurrent; c) Bipolar recurrent; d) Centripetal recurrent; e) Point; f) Blade; g) indeterminate; h) Nubian.
Cortical Levallois flake: a) Preferential; b) Unipolar recurrent; c) Bipolar recurrent; d) Centripetal recurrent; e) Point; f) Blade; g) indeterminate; h) Nubian.
Blade: a) ordinary; b) carinated; c) burin; d) flake-blade; e) bipolar (method).
Cortical Blade: a) ordinary; b) carinated; c) burin; d) flake-blade; e) bipolar (method).
Bladelet: a) ordinary; b) carinated; c) burin; d) flake-blade; e) bipolar (method).
Cortical Bladelet: a) ordinary; b) carinated; c) burin; d) flake-blade; e) bipolar (method).
Indet. Fragment of flake/blade.
Phase 3. Retouch.
Chip/retouch flake.
Endscraper rejuvenation flake.
Burin spall.
Phase 4. Abandon.
Core.
Core fragment.
Phase 5. Divers.
Chunk (amorphous knapped fragment).
chips.
Thermal chip.
Indet.
Other.
Tectoclast (natural fragments of raw material broken by tectonic force).
Hammer/retoucher.
Anvil.
References.
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Knapping methods identified in the assemblage.

We have identified the following operational knapping methods: Discoid, Levallois, Unidirectional/bidirectional, centripetal and opportunistic or indetermined methods.
The most used reduction method is the Discoid method, showing two variants: unifacial and bifacial (Terradas, 2003). Discoid methods are among the most common prepared core scheme in MSA and Middle Paleolithic lithic production. Boëda (1993,1995) distinguished them from Levallois methods. This method is characterized by following criteria: 1. The volume of the core is organized around two drying and convex surfaces that can be symmetrical or asymmetrical; 2. Both surfaces may (or may not) be hierarchical between them; 3. The flakes are predetermined; 4. The fracture plane of the discoid flakes are secants to the plan of the core’s two surfaces and 4. The technique is direct using hard hammer (Boëda 1993; Terradas, 2003). With the used of these methods we can have two different defining directions which produce: the centripetal flakes (squares and centripetal flakes) and cordal flakes that could be pseudo-levallois points and cordal backed flakes (Boëda, 1993).
Levallois methods. These methods are famous because determine the Middle Paleolithic in Eurasia and the Middle Stone Age in Africa (Boëda, 1990, 1993; Tryon et al., 2005). A number of criteria defines the Levallois method (Boëda, 1993:339, 1994): 1. The volume of the core is conceived in two different asymmetrical surfaces; 2. The surfaces are: one produces defined and varied removals and the other one is a surface of planes of defined removals; 3. Lateral and distal convexities in the knapping surface (s); 4. the fracture plane of the Levallois flakes is parallel to the intersection plane of the two surfaces and 5. The knapping technique is direct percussion with hard hammer. There are different types of Levallois methods: preferential, recurrent centripetal, unipolar, bipolar, etc.
There is an overlap between some of the discoid and Levallois flakes. We are aware of this problem. In this work, we have given priority to the internal angle of débitage together with morphology (sensu González-Molina et al., 2020).
Unidirectional/bidirectional methods. These methods show short operational schemes in which the shape of the nodules is taken advantage of, quickly adapting a flake exploitation method (Delagnes and Roche 2005). Some of these methods could be classed as opportunistic given that, in general, they represent an immediate and quick use of the nodules found in the nearby landscape.
The centripetal method. This cores reduction consists of one surface where a recurrent centripetal debitage occurs. There is no configuration of the core because it already presents the optimal volume and morphology for knapping. The platforms of the flake products are variable and can be either natural (without preparation) or prepared (Kuhn, 1995; Mourre, 2003). 
The flakes of these cores are difficult to identify because they are very similar to discoid and even Levallois flakes.
Opportunistic cores are those in which they are used for knapping one or very few pieces. There is no preparation and the flakes do not present their own characteristics.
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	Retouched
	Not retouched

	Centripetal flakes (discoid)
	35%
	65%

	Levallois flakes
	38,9%
	61,1%

	Chordal flakes
	31,4%
	68,6%

	Natural-backed knives
	36,1%
	63,9%

	Bladelets
	50%
	50%

	Ordinary flakes
	18.3%
	81.7%


 Table SI2. Distribution of retouched and unretouched elements by type of blank.
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	Non-retouched
	Retouched
	Total

	Sandstone
	10 (100%)
	0 (0%)
	10 (100%)

	Fine-grained quartzite
	340 (71,73%)
	134 (28,27%)
	474 (100%)

	Coarse-grained quartzite
	22 (73,33%)
	8 (26,67%)
	30 (100%)

	Ferroginous crust
	0 (0%)
	4 (100%)
	4 (100%)

	Hyaline quartz
	38 (97,44%)
	1 (2,56%)
	39 (100%)

	Lutite
	2 (66,67%)
	1 (33,33%)
	3 (100%)

	Ophite
	10 (100%)
	0 (0%)
	10 (100%)

	Quartz
	87 (95,60%)
	4 (4,40%)
	91 (100%)

	Radiolarite
	4 (66,67%)
	2 (33,33%)
	6 (100%)

	Flint
	85 (86,73%)
	13 (13,27%)
	98 (100%)

	Limestone
	4 (80%)
	1 (20%)
	5 (100%)

	Total
	602 (78,18%)
	168 (21,81%)
	770 (100%)


Table SI3. Distribution of retouched and unretouched elements according to raw materials.
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Fig. SI7. Typometry of the complete retouched (left) and unretouched blanks (right). Discoid non retouched (DNR), general non retouched (GNR), Levallois non retouched (LNR), Discoid retouched (DR), general retouched (GR) and Levallois retouched (LR). Dimensions in millimetres.
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Fig. SI8. Typometry comparing length, width and thickness of complete flakes by raw materials. Code of raw materials: AR (sandstone), C1 (fine-grained quartzite), C2 (coarse-grained quartzite), CF (ferruginous crust), CR (hyaline quartz), OF (ophite), Q (quartz), S (flint). Dimensions in millimetres.
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